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ABSTRACTED- PUB-NO : EP 90924A 

BASIC-ABSTRACT: An image forming mask (21) comprises a glass 
substrate (22) 

having transparent light transmission zones (24,25) sepd. by 
opaque masking 

zones (23) of deposited chromium. The resolution of the image 
formed by 

projecting at least partially coherent light through the mask is 
improved by 

coating alternate transmission zones with a transparent material 
of different 

refractive index to that of the material, normally air, in the 
intervening 

transmission zones so that destructive interference occurs 
between light 

diffracted at adjacent zones. 

The coated transmission material (26) has a thickness such that 
(n-l)d = phi X 

lambda where n is its refractive index, lambda is the wavelength 
of the 

incident light, and phi is a fraction between 1/4 and 3/4 but 
pref. 1/2. The 

transmission material is pref. polymeric and most pref . 

polymethyl 

methacrylate . 

The mask is used in photolithography to produce very narrow width 
line images 

on photo-resist wafers. The mask produces an image with enhanced 
definition . 

ABSTRACTED-PUB-NO: EP 90924B 

EQUIVALENT-ABSTRACTS: An image forming mask (21) comprises a 
glass substrate 

(22) having transparent light transmission zones (24,25) sepd. by 
opaque 

masking zones (23) of deposited chromium. The resolution of the 
image formed 

by projecting at least partially coherent light through the mask 
is improved by 

coating alternate transmission zones with a transparent material 
of different 

refractive index to that of the material, normally air, in the 
intervening 

transmission zones so that destructive interference occurs 
between light 
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diffracted at adjacent zones. 

The coated transmission material (26) has a thickness such that 
(n-l)d = phi X 

lambda where n is its refractive index, lambda is the wavelength 
of the 

incident light, and phi is a fraction between 1/4 and 3/4 but 
pref. 1/2. The 

transmission material is pref. polymeric and most pref. 

polymethyl 

methacrylate . 

The mask is used in photolithography to produce very narrow width 
line images 

on photo-resist wafers. The mask produces an image with enhanced 
definition . 
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PUBN-DATE: February 5, 1990 
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ABSTRACT : 

PURPOSE: To improve the resolving power of a fine pattern by 
gradually varying 

the phase difference of irradiating light, which transmits an 
aperture, between 

O° and around 180° by stages. 

CONSTITUTION: The irradiating light which transmits the aperture 
pattern 1 is 

given phase difference which is different at five regions such as 
from 1-1 to 

1-5, i.e., at the region 1-1, 1-2, 1-3, 1-4, and 1-5, are given 
phase 

difference by O°, 45°, 90°, 135°, and 180°, 
respectively . 

The part whose adjoined aperture is connected at one end, a 
pattern is formed 

without separating by varying continuously or by stages near the 
this 

connecting part. Thus, a fine pattern can be transferred without 
the 

occurrence of resolving defect. 
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TITLE: ORIGINAL PLATE TO BE PROJECTED FOR USE IN TRANSMISSION 
PUBN-DATE: April 14, 1982 

INVENTOR-INFORMATION : 
NAME 
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NAME 
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ABSTRACT : 

PURPOSE: To from an original plate high in resolution, limit, 
while the light 

of the same wavelength and the same projection lenses as those of 
the 

conventional method are used, by providing a specified 
phase-regulating member 

in the transparent part of the original plate. 

CONSTITUTION: A λ/2 plate 3 (λ is the wavelength of 
an incident 

coherent light) is arranged in a part of the transparent part 1 
(at least one 

of both the sides of the part 1) which composes an original 
grating plate (the 

original plate to be projected for use in transmission 
illumination) together 

with the opaque part 2. The desired plate is thus formed. 
COPYRIGHT: (C) 1982, JPO& Japio 
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ABSTRACT: 

PURPOSE: To form both of a phase shift layer removed at openings 
and that 

remaining there with one time of exposure by exposing a resist 
film applied 

onto a light shading film with exposure energy partly different, 
and forming a 

resist pattern different in thickness between the phase shift 
layer at the 

openings to be removed and at those to be left as it is. 

CONSTITUTION: An SiO<SB>2</SB> film 2 is vapor deposited on a 
glass base 1, the 

light shading film 3 of Cr is vapor deposited on the film 2, and 
it is coated 

with the resist 6. It is exposed to light having the pattern of 
the openings, 

with a different exposure energy at each part of the pattern, 
resulting in 

perfectly removing the pattern parts 4-2, 4-4 of the resist 
pattern after 

development processing, and reducing the film thickness to about 
their halves 

at the pattern parts 4-1, 4-3, 4-5. The openings 4-2, 4-4 are 
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dimensions of 

the light shielding pattern 5 requires only l∼ 2μm, a 
normal reticule 

pattern plotting method can easily form the pattern. When the 
transmissivity 

is changed in accordance with the dimensions of the opening 
pattern 4, the 

arrangement density of the light shield-pattern 5 can be 
adjusted. 

COPYRIGHT: (C) 1987 , JPO& Japio 



01/08/2002, EAST Version: 1.02.0008 



CLIPPED I MAGE= JP362067547A 
PAT-NO: JP362 067 54 7A 
DOCUMENT-IDENTIFIER: JP 62067547 A 
TITLE: PHOTOMASK 

PUBN-DATE: March 27, 1987 

INVENTOR-INFORMATION : 
NAME 

TERASAWA, TSUNEO 
MORI YAM A, SHIGEO 
KUROSAKI , TOSHISHIGE 
KAWAMURA, YOSHIO 

ASSIGNEE-INFORMATION : 

NAME COUNTRY 
HITACHI LTD N/A 

APPL-NO: JP60206664 
APPL-DATE: September 20, 1985 

INT-CL_(IPC) : G03F001/00; H01L021/30 
US-CL-CURRENT: 4 30/5 

ABSTRACT: 

PURPOSE: To make larger the contrast of light transmitting a fine 
independent 

opening pattern close to a resolution limit and to transfer other 
opening 

patterns on a wafer at high dimension accuracy by arranging 
plural fine light 

shielding patterns on at least one opening pattern. 

CONSTITUTION: Plural fine light shielding patterns 5 with 
dimensions smaller 

than transfer-enable ones are arranged on the opening pattern 4, 
do not 

transfer an image as a pattern, but reduce luminous energy 
transmitting the 

opening pattern 4. As a result, the transmissivity of the 
opening pattern 4 is 

lower than that of the opening pattern 3. Accordingly, even if 
an exposure 

amount is increased, corresponding to the opening pattern 3, the 
dimensions of 

the transfer pattern of the opening pattern never become larger. 
In a 

photomask for a 1/10 reduction projection exposure device, the 
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formed by 

etching the Cr layer 3 and further etching the SiO<SB>2</SB> 
layer 2 with 

diluted HF, and the remaining resist is vertically dry etched to 
reduce the 

film thickness to remove the resist of the pattern parts 4-1, 
4-3, 4-5, and the 

Cr layer 3 is again etched and finally, all the resist remaining 
on the surface 
is removed. 

COPYRIGHT: (C) 1986, JPO&Japio 
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ABSTRACT : 

PURPOSE: To form a super-fine pattern by forming a mask of two 
types of films 

having equal amplitude of transmitting lights or X-rays and or 
its odd times of 

phase difference, thereby obtaining high resolution to the degree 
of 

wavelength . 

CONSTITUTION: When transmitting waves (lights or X-rays) from 
com4ponent 

substances 7, 8 adjacent in equal width of a mask 3 made of the 
substances 7, 8 

of mask patterns of difference substances have equal amplitude 
and phases of 

π or its odd times different, transmitting intensity 
distribution obtained 

on a resist film 2 becomes as shown. That is, the lights or 
X-rays which 

arrive at points XI, X2 on the film 2 corresponding to the 
boundary of the 

substances 7, 8 through the portions of the substances 7, 8 
cancel each other 

so that the intensity becomes zero. This is irrespective of a 
distance (g) 
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between the mask 3 and the film 2 and the size of the pattern. 
Thus, high 

resolution to the order of the wavelength can be provided. 
COPYRIGHT: (C) 1 987 , JPO& Japio 
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ABSTRACT: 

PURPOSE: To simplify reticle forming stages and to improve the 
reliability of a 

pattern by forming a substrate for an opening by thinning it by 
the prescribed 

amount in order to give a phase difference to exposure light 
transmitting a 
specific opening. 

CONSTITUTION: Cr being a light blocking film 2 is deposited at 
800&angst; on a 

glass substrate 1, and thereon a photoresist 5 is applied to 
expose the pattern 

of the opening. When the Cr is etched by nitric acid, and the 
glass substrate 

by diluted acid fluoride, openings 3-2 and 3-4 are formed. The 
the remaining 

resist is dry-etched in a vertical direction to reduce the film 
thickness, and 

resists in pattern parts 3-1, 3-3 and 3-5 are removed. When the 
Cr is again 

etched by nitric acid, five openings are formed, and finally all 
the remaining 

resists are removed, thereby completing the reticle. 
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ABSTRACT: 

PURPOSE: To simultaneously transfer 
possessing level 

difference, as well by changing the 
illuminating light 

which transmits an adjacent opening 
focus 

positions in an exposure region. 

CONSTITUTION: The thickness of the phase shift layers 2 is varied 
so that 

different phase difference are given to the patterns 4-1, 4-2, 
5-1, 5-2, 6-1 

and 6-2 on both sides of the fine patterns 4∼6 to be 
transferred. When the 

phase difference is 180°, resolving power improves most at 
the correct 

focusing position. When the phase difference is <180°, the 
plane whose 

resolving power improves most moves closer to a condenser from 
the correct 

focusing position, and when the phase difference is >180°, it 
moves in an 

opposite direction and the position of the best image plane is 
changed owing to 



a fine pattern on a wafer 

phase difference of a 

part in response to different 
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the phase difference change. Thus, when such variation is set in 
response to 

the wafer level difference, the fine patterns are simultaneously 

transferred to 

each focusing position. 

COPYRIGHT: (C) 1989, JPO& Japio 
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ABSTRACT: 

PURPOSE: To obtain minute elements characterized by a simple 
constitution and 

large throughputs in the formation of a disk pattern having a 
very minute 

pattern, by using a phase shifting mask which imparts the phase 
difference to 

neighboring light with respect to the exposure of the very minute 
pattern, and 

using a transmitting type mask for the other pattern region. 

CONSTITUTION: A phase shifting mask is used for the exposure of 
the very minute 

pattern of a device, and an ordinary transmitting type mask is 
used for the 

exposure of the other pattern. Thus the reduced projection 
exposure is 

performed. Namely, the patterns of the object device are divided 
into two 

regions; i.e., the closely assembled region of the very minute 
patterns each 

having a simple repeating structure and the circuit regions such 
as control 
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target pattern 6 is formed. Then, the resist 4 is removed; an 
electron-beam 

resist 7 is applied to the whole surface; an Al film 8 for 
electrification-preventing use is formed on it. After that, a 
phase-shift 

pattern is drawn by using an electron beam 9. Then, the film 8 
is removed; a 

developing operation is executed; a resist pattern 4 1 is formed. 
COPYRIGHT: (C) 1990, JPO&Japio 
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ABSTRACT: 

PURPOSE: To prevent a substrate from being electrified during a 
drawing 

operation of a phase-shift pattern by a method wherein, when the 
phase-shift 

pattern is exposed by using an electron beam, a process provided 
with an 

electrification- preventing means is used. 

CONSTITUTION: A light-shielding film 2 composed of Cr is formed 
on a glass 

substrate 1. Then, an original-picture pattern composed of 
transmission parts 

2-1 to 2-3 and an alignment target pattern 2-4 are formed 
simultaneously. 

Then, a phase-shift layer 3 is applied to the whole surface. 
Then, a resist 4 

is applied to the whole surface; then, the layer 4 and the layer 
3 are removed 

only in an alignment target part 5. After that, the substrate 1 
is etched by 

making use of a Cr film of the pattern 2-4 as a mask; a U-shaped 
alignment 
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ABSTRACT : 

PURPOSE: To improve the transfer precision of a pattern on a mask 
by allowing 

the light transmitted through a transparent film or a phase shift 
groove and 

the light transmitted through a part, where they are not formed, 
to interfere 

in each other at the time of exposure so that they are weakened 
by each other 

in the boundary part between a transmission area and a light 
shielding area or 

in the end part of the light shielding area. 

CONSTITUTION: When a negative of a prescribed integrated pattern 
on a mask la 

is transferred onto a wafer by the reduction exposure method or 
the like, 

180° phase difference is generated between the light 
transmitted through a 

transparent film 4a and the light transmitted through a normal 
transmission 

area B in each transmission area B of the mask la. Since the 
transparent film 

4a is arranged in the end part of each metallic layer 3, among 
the light 

transmitted through one transmission area B, the light 
transmitted through the 
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transparent film 4a and the light transmitted through the normal 
transmission 

area B are weakened by each other in boundary parts between the 
transmission 

area B and adjacent light shielding areas A and A. Consequently, 
the modulation 

of the light intensity distribution on the wafer is considerably 
improved. 

COPYRIGHT: (C) 1990 , JPO& Japio 
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ABSTRACT: 

PURPOSE: To detect the fault of a transparent film or a 
transparent foreign 

matter in a light transmission part by illuminating a photomask 
with coherent 

light having specified wavelength. 

CONSTITUTION: The photomask 5 mounted on a sample table 4 is 
illuminated with 

the light from a coherent light source 1 through a wavelength 
selection filter 

2 and a condensing lens 3 and the sample table 4 is moved by a 
driving means 6 

and a laser measuring device 7 measures the position. The 
transmitted light 

passes through a condensing lens 8 and forms the image of the 
photomask pattern 

on an image pickup element 9. The signal of the element 9 is 
controlled by a 

camera controller 10 and inputted in a comparison decision 
circuit 17 through 

an image memory 12, then compared with design data by the circuit 
17. When a 

faulty area 24 exists in the transparent thin film 21 provided on 
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the opening 

parts 20-1 and 20-2 on the photomask, which is shown by a figure 
A, a dark line 

part 25 along the contour of the faulty part is generated in the 
image 

transmitted to the circuit 17, which is shown by a figure B. It 
is because the 

light interferes at a boundary part since the wavelength of the 
coherent light 

is so selected that its phase may be inverted by the thin film 
21, whereas the 

fault of the thin film is known. 
COPYRIGHT: (C) 1990, JPO& Japio 
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ABSTRACT: 

PURPOSE: To eliminate a change with the lapse of time in the 
membrane property 

of a shifter, to eliminate reflection on the boundary surface 
with a 

transparent substrate, and to facilitate film thickness control 
by forming a 

recessed part of specific depth as the shifter in the transparent 
substrate . 

CONSTITUTION: The shifter 13 consisting of the recessed part of 
the depth (D) 

satisfying an equation is formed in the glass substrate 11. 
Here, Slambda; is 

the wavelength of irradiating light and (n) is the refractive 
index of the 

shifter. Then a light shielding pattern 12 made of Cr, etc., is 
formed on, for 

example, the substrate 11, and a specific conductive film 14 and 
a positive 

resist film 15 are laminated in order by coating and then exposed 
by an 

electron beam exposing method and developed to remove the exposed 
part of the 

film 15. Then the film 14 is etched, and the substrate 11 is 
dry-etched to 



01/08/2002, EAST Version: 1.02.0008 



remove the films 15 and 14, thus forming the phase shifting mask. 
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ABSTRACT: 

PURPOSE: To make the light intensity distribution of a mask sharp 
and to 

eliminate the need for an auxiliary pattern by providing a 2nd 
transmission 

area which shifts the phase of light transmitted through a 1st 
transmission 

area by a specific angle in the 1st transmission area. 

CONSTITUTION: On a mask substrate 1, a couple of mask layers 2 
for obtaining a 

specific pattern are deposited, and 1st transmission areas 3 are 
formed of the 

substrate 1 exposed inside the layers 2. Then, 2nd transmission 
areas 4 

consisting of grooves formed by etching are formed inside the 
areas 3 and 

lithography light transmitted through the areas 3 is shifted in 
phase by 

180° . Here, the depth of the grooves is represented as 
& lambda; /2 (n-1) , 

where λ is the wavelength of the light and (n) is the 
refractive index 

of the substrate 1; and quartz, etc., are usable for the 
substrate 1 and Cr, 
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etc., are usable for the layers 2. 
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ABSTRACT: 

NEW MATERIAL: The compound of formula 
R<SB>K/SB>-Pro-Hyp-R<SB>2</SB> 

(R<SB>K/SB> is hydrophobic group; R<SB>2</SB> is hydrophilic 
group) . 

EXAMPLE : 

N _ 3 _ (4-hydroxyphenyl)propionyl-L-prolyl-L-hydroxyprolyl-glycyl-L- 
glycine . 

USE: An antiplatelet agent. It can be administered as a peroral 
agent as well 
as injection. 

PREPARATION: The objective compound of formula wherein 
R<SB>K/SB> is group of 

formula II and R<SB>2</SB> is Gly-Ala-Gly can be produced e.g. by 
reacting the 

compound of formula Pro-Hyp (OBzl ) -Gly-Ala-Gly-OBzl (Bzl is 
benzyl) with the 

compound of formula I (R<SB>3</SB> is OH or H; n is l∼8) 
[e.g. 

3- (4-benzyloxyphenyl) propionic acid] preferably in the presence 
of a 
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condensation agent such as N , N ' - dicyclohexylcarbod 
solvent such as 

DMF at O∼ 50°C for 2∼20hr. 
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ABSTRACT : 

PURPOSE: To transfer an aperture pattern close to a resolution 
limit at high 

accuracy by forming a fine 2nd aperture pattern in the vicinity 
of the 1st 

aperture pattern and installing a phase shifting layer on either 

one of the 1st 

and 2nd aperture patterns. 

CONSTITUTION: The individual width of the fine aperture patterns 
5a∼ 5d 

installed at both sides of the aperture pattern 4 is set to a 
small value so 

that each one cannot be resolved by a reduction projection 
exposure device. 

The thickness of the phase shifting layer 2 installed on the 
aperture patterns 

5b and 5c is a value rotating the phase of light transmitting the 
aperture 

patterns 5b and 5c by 180° . When a pattern is transferred on 
a wafer 

through the use of such a photomask, only the light transmitting 
the aperture 

pattern 4 is largely transmitted, whereas the light transmitting 
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the aperture 

patterns 5b and 5c is not highly transmitted as the 
above-mentioned light. 

However, the light trans mitting the aperture patterns 5b and 5c 
prevent the 

light amplitude distribution of the light transmitting the 
aperture pattern 4 

from getting wider horizontally more than necessary. 
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ABSTRACT: 

PURPOSE: To contrive the reduction of the total exposure time 
required by 

reduced projection onto wafers or photomask substrates by 
providing plural 

reticle pattern image forming systems inside the device which is 
so constituted 

that images of reticle patterns are formed in plural positions of 
a substance 

to be exposed such as a wafer respectively by said image forming 
systems and at 

the same time, exposure is performed. 

CONSTITUTION: By reduced paterns PA and PB or reticles 3 and 4 
which are 

projected onto a wafer W, respective reticle patterns 3 and 4 are 
exposed on 

the surface of wafer W simultaneously. When the wafer W is moved 
by 1-chip 

pitch in X-direction, patterns PA' and PB 1 are projected next to 
the above PA 

and PB and patterns PA 1 and PB 1 are similarly exposed at a time. 
After that, 

this operation is repeated and after the wafer W is moved by 
about a size of 

radius in X-direction, it is moved in Y-direction by 1-chip pitch 
and next in 

right-X direction intermittently whereas completing the similar 
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exposure. As a 

result, a pattern of the reticle 3 is exposed in a right half of 
the wafer W 

and a pattern of the reticle 4 is exposed in the left half. 
Accordingly, 

exposure of two chips are performed for the wafer W at a time. 
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ABSTRACT: 

PURPOSE: To expose a circuit pattern with excellent yield even 
when foreign 

matter adheres on a reticle surface by arranging a 
semitransparent mirror 

between a reticle and a projection lens and overlapping and 
exposing the same 

plural number of reticle original pictures on a wafer through the 
mirror when 

the reticle original pictures are projected and exposed onto the 
wafer by using 
the lens. 

CONSTITUTION: Beams from an illumination light source 2 are 
projected to a 

reticle 1 through a shutter 7 connected to a shutter driving 
mechanism 8 and a 

condenser lens 3, beams transmitted through the reticle 1 are 
projected to a 

projection lens 4 through a semitransparent mirror 10 consisting 
of two prisms 

10A and 10B, and focussed beams are projected onto a wafer 5 
placed on a 

step-feed stage 6. In the constitution, another light source 11 
is fitted on 

the side of the mirror 10, and beams from the light source 11 are 
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projected 

similarly to the mirror 10 through a shutter 12, a condenser lens 
13 and a 

reticle 9 having quite the same pattern as the reticle 1. 
Accordingly, the 

wafer is exposed by images overlapped by the reticles 1 and 9, 
and an adverse 

effect by foreign matter is eliminated. 
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ABSTRACT: 

PURPOSE: To make the title exposure device optimum for 
manufacturing 

semiconductor devices by a method wherein the light flux from a 
lighting source 

of a iighting system is divided into two light fluxes of exposure 
light and 

non- exposure light by a light dividing means to lead them onto a 

mask surface 

and a wafer surface. 

CONSTITUTION: A pattern on a mask 8 surface is irradiated with an 
exposure 

light reflected by a cold mirror 3 our of light flux from a light 
source after 

unifying the light flux by a fly eye lens 5 through a shutter 4 
further through 

a mirror 6. Then, the exposure light is projected on a water 10 
surface at 

specified magnification. On the other hand, the heat ray of 
non-exposure light 

passing through another mirror 3 is cut off by a heat ray filter 
21 to be led 

to the right and left side observation system by a light guide 
23. Condenser 

lenses 24a, 24b converges light flux from the light guide 23 to 
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irradiate the 

mask 8 surface using respective elements on the optical path 
reaching objective 

lenses 28a, 28b for lighting the alignment mark on the water 10 
surface. In 

such a constitution, the title exposure device can be 
miniaturized and 

simplified by using only one light source 1. 
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